Cooperative Learning in Secondary Mathematics by Safian, Katherine
Katherine Safian 
 




Hi, I’m Katherine Safian. This semester, I worked on an independent study in which I researched 
how to incorporate cooperative learning into the secondary mathematics classroom and then 




To begin, what is cooperative learning? Cooperative learning, or CL, is the instructional use of 
small group learning where students work collaboratively towards a common goal. Cooperative 
learning is a student-centered instructional model where the teacher acts as a facilitator rather 
than a director. There are also several important aspects that transform ordinary group work into 
cooperative learning. The most necessary of these are positive interdependence and individual 
accountability. Positive interdependence means that group members depend on one another, are 
in the effort together, and are all needed to help their team succeed. Individual accountability 
emphasizes that each team member must equally contribute to the group effort and be 
accountable for their own learning. 
 
The interest in this instructional practice began in the United States in the early to mid-1900s 
when John Dewey, an influential educator and philosopher, advocated for a student-centered 
learning approach involving group interaction. Later, in the 1970s and 1980s, research emerged 
showing cooperative learning’s academic and social benefits. This led to a shift in instructional 
practices in mathematics from direct instruction towards cooperative learning with a focus on 
problem-solving, reasoning, communication, and conceptual understanding. These practices 
continue to be used today in schools across the country. 
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Next, I will discuss why teachers should use cooperative learning. Cooperative learning has been 
shown through various research studies to have many academic and social benefits. For example, 
it helps students develop problem-solving, higher-order thinking, social, and communication 
skills. It also improves students’ knowledge, their conceptual and deep understanding of course 
content, and can even lead to increased mathematics achievement. For example, in a study 
conducted by Hossain and Rezal in 2018 among 9th grade mathematics students in Bangladesh, 
structured cooperative learning in comparison to traditional instruction led to greater 
mathematics achievement among the participants.  
 
The use of cooperative learning has also been shown to lead to more positive student attitudes, 
like confidence, motivation, and perseverance. For example, in a study done by Nichols in 1996, 
he found that among high school geometry students from the midwestern United States, those 
who received cooperative learning instruction in comparison to those who received traditional 
lecture instruction had higher gains in intrinsic motivation. 
 
Besides these research benefits, there are also various other reasons for teachers to incorporate 
this practice into their classrooms. It allows students to explore course content, practice material, 
ask questions, and work with peers of different backgrounds and abilities. This helps to foster a 
positive and student-centered classroom environment. Cooperative learning also provides 
differentiation through the use of mixed-ability grouping, which allows for the participation and 
success of students with learning disabilities and various learning styles. Finally, cooperative 
learning is also very versatile and can be used in any grade level or subject. These are the many 
reasons why cooperative learning is beneficial to students and why teachers should use this 




Cooperative learning also comes in many different types and models. There are three main types 
of cooperative learning: informal groups, formal groups, and base groups. Informal groups are 
temporary groups that typically work together for an activity or one class period. Formal groups 
work together over for a longer amount of time, usually over several class periods. Finally, base 
groups are long-term groups that are typically used throughout an entire semester or school year.  
 
One popular formal CL model is Jigsaw, which involves students working together to learn 
concepts in an expert group and then teach each other these concepts in a home group. The steps 
of this model are pictured in the diagram to the right, where students first meet with their home 
group, then break out into expert groups to study different topics, and finally reconvene in their 
home groups to teach each other what they learned in their expert groups. Another famous 
cooperative learning model is Student Teams-Achievement Divisions (STAD) where students 
learn a topic from the teacher, work together to practice the topic in groups, and then compete 
against other teams to win rewards. Think-Pair-Share and Numbered Heads Together are two 
shorter, more informal models which involve the teacher posing a question, students discussing 
in groups, and then sharing out to the whole class. These are some of the different types of 




Finally, I researched how teachers can improve the success of cooperative learning activities 
through research-based best practices. First, the literature suggests that educators explicitly teach 
appropriate cooperative behaviors to students, like equal participation and effective 
communication. Then, students should continuously practice engaging in these behaviors and 
then reflect on their experiences.  
 
Another important best practice deals with how to form student groups in terms of their size and 
composition. In general, groups should consist of about 3-4 students to allow for shared 
workload and equal participation. Also, most researchers agree that teachers should form groups 
of heterogeneous, mixed-ability students so that groups are composed of students with 
complementary strengths and weaknesses. 
 
Educators should also assign students roles within their groups to allow them to share the 
workload and to give each student a job within the team. Examples of group roles include 
recorder, summarizer, reporter, resource manager, and questioner. Teachers should also provide 
students with role sheets that describe their job’s expected behaviors and possible sentence stems 
they can use to participate in the activity. For example, a student who is given the role of 
questioner could have a verbal prompt like “I wonder what the problem means when it says…?”  
 
Another best practice is to have students complete individual tasks at the end of the lesson, like 
solving a mathematics problem or completing a short quiz. This helps hold students accountable 
for their work in groups, allows them to show the mathematics skills they have learned, and 
helps teachers to check individual students’ understanding of the content.  
 
Finally, it is important to incorporate lesson closure and group reflection at the end of 
cooperative learning activities. Teachers should conclude lessons by allowing groups to share 
their findings and then discussing the content and clearing up any misconceptions as a class. 
Students should also reflect on how they worked as a team and how they could improve in the 




After completing my research, I then made lessons using the different types of cooperative 
learning models I researched, along with the various best practices I found. One lesson I made 
involved the Jigsaw model. It was a 90-minute lesson for 8th grade mathematics involving the 
discussion of vertical, adjacent, complementary, and supplementary angles. In the warm-up 
activity I designed, students engage in a Think-Pair-Share to review prior angle vocabulary. We 
then review good group work behaviors to get students ready for the CL activity, where students 
are grouped into heterogeneous groups of 3-4 students. In their expert groups, students either 
learn about vertical, adjacent, complementary, or supplementary angles. The groups read through 
a worksheet, work on practice problems, and complete a graphic organizer. Home groups then 
reconvene to teach each other the angle they studied using the notes they took on the graphic 
organizer. After the activity, as a class, we will review each angle and then students will 
complete a few problems individually to check their understanding.  
 
In this lesson, I incorporated two models that I researched: Jigsaw and Think-Pair-Share. I also 
used the best practices of teaching cooperative behaviors, forming small heterogenous groups, 
lesson closure, and individual assessment. The photos on the right are screenshots from some of 
my lesson activities. The top picture shows a piece of the worksheet that students will study in 
their expert group on complementary angles. The bottom photo is one problem from the 




In another mathematics lesson I made, I also incorporated different types and best practices of 
cooperative learning. This lesson involves the use of STAD where I first teach about linear 
equations and then students work on a word problem on two-step linear equations in small 
groups. Again, I use a Think-Pair-Share, review cooperative behaviors, and use small 
heterogeneous groups. However, in this lesson I also incorporate the use of group roles. Each 
student in a group of 3 is assigned either the role of recorder/reporter, facilitator, or questioner. 
Each role also receives a role sheet explaining their task, as pictured in the top right. This 
screenshot of the role sheet I made shows the tasks of the recorder/reporter, including for 
example, reading the problem to the group and reporting the group’s findings to the class at the 
end of the lesson. After the activity, I also include a lesson wrap-up and an individual 
assessment. However, in this lesson, I also include the best practice of a student reflection. The 
screenshot on the bottom right shows guiding questions for the reflection such as successes and 
ways to improve in the future. 
 
Overall, I really enjoyed learning about the types of cooperative learning, its benefits for 
students, and the best ways to incorporate it into the secondary classroom. It was also a great 
experience to create mathematics lessons using what I found in my research. I cannot wait to 
implement this instructional practice as a future mathematics teacher based on what I learned 




Here are my sources. Thank you so much for listening to my presentation. If you have any 
questions, please feel free to leave me a comment. 
 
 
